Efficient expression and secretion of recombinant human growth hormone in the methylotrophic yeast Pichia pastoris: potential applications for other proteins.
A simple high yielding process for the production of rhGH (recombinant human growth hormone) in the Pichia pastoris system is described. The approach adopted the addition of surfactants during fermentation along with methanol induction. A Pichia integrant harbouring multiple-copy, non-codon-optimized hGH showed poor expression in complex and defined media. Inclusion of the surfactants Tween 20 or Tween 80 during induction enhanced the expression levels significantly in shake flask studies. The combination of 2 litres of basal salt medium and Tween 20 in a bioreactor culminated in 3 x 10(4)-fold elevated expression of the protein (approximately 500 mg/l) as estimated by ELISA. SDS/PAGE and Western-blot analyses revealed that the Pichia-derived rhGH migrated as a single band with a molecular mass of approximately 22 kDa and had the same immunoreactivity as native commercial rhGH. Analysis of Pichia-derived purified rhGH and commercial rhGH on an Agilent 2100 Bioanalyzer revealed overlapping peaks displaying authentic N-terminal processing of Pichia-derived rhGH, which was further confirmed by N-terminal sequencing. In addition, matrix-assisted laser-desorption ionization-time of flight analysis of the protein confirmed its authenticity. These results indicate that the P. pastoris expression system can be effective in the production of rhGH at commercially relevant levels.